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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 06/30/2006 has been considered 
by the examiner. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Objections 

3. Claim 1 1 is objected to because of the following informalities: the claim ends with a 
comma "," and should end with a period Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-3, 6-11, 14-17, and 20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Yoshida et al. (US 5,841,489). 

Regarding claim 1, Yoshida discloses, a method for generating a broadband light 
sideband, comprising the steps of: 

inputting a light beam from a predetermined light source to an electro-optic phase 
modulator (Col. 7, lines 39-50, and Col. 9, lines 3-31); 
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generating a light sideband sequence by subjecting a phase modulation to said light beam 
in said electro-optic phase modulator (Col. 7, lines 39-50, and Col. 9, lines 3-31); and 

making an intensity distribution of said light sideband sequence uniform by setting a 
predetermined spatial distribution of a phase modulation index in consideration with the spatial 
distribution of said light beam in said electro-optic phase modulator (Col. 7, lines 39-50, and 
Col. 9, lines 3-31). 

Regarding claim 2, Yoshida discloses, the method for generating a broadband light 
sideband according to claim 1 , wherein the spatial distribution of said phase modulation index is 
formed by controlling a configuration of an electrode in said electro-optic phase modulator (Col. 
7, lines 39-50, and Col. 9, lines 3-31). 

Regarding claim 3, Yoshida discloses, the method for generating a broadband light 
sideband according to claim 1, wherein the spatial distribution of said phase modulation index is 
formed by operating a polarization reversal technique in said electro-optic phase modulator (Col. 
7, lines 39-50, and Col. 9, lines 3-31). 

Regarding claim 6, Yoshida discloses, the method for generating a broadband light 
sideband according to claim 1 , further comprising a step of performing a spatial Fourier 
transformation on an output light beam including said light sideband sequence after emitted from 
said electro-optic phase modulator (Col. 4, lines 25-44). 

Regarding claim 7, Yoshida discloses, the method for generating a broadband light 
sideband according to claim 6, wherein said spatial Fourier transformation is performed by using 
a convex lens (Col. 4, lines 25-44). 
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Regarding claim 8, Yoshida discloses, the method for generating a broadband light 
sideband according to claim 6, wherein said spatial Fourier transformation is performed by using 
a concave mirror (Col. 4, lines 25-44). 

Regarding claim 9, Yoshida discloses, an apparatus for generating a broadband light 
sideband comprising: 

a predetermined light source (Col. 7, lines 39-50, and Col. 9, lines 3-31); and 

an electro-optic phase modulator for generating a light sideband sequence by subjecting a 
phase modulation to a light beam emitted from said light source and making an intensity 
distribution of said light sideband uniform by setting a predetermined spatial distribution of the 
phase modulation index in consideration with the spatial distribution of said light beam (Col. 7, 
lines 39-50, and Col. 9, lines 3-31). 

Regarding claim 10, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 9, wherein said electro-optic phase modulator comprises an 
electrode controlled into a predetermined configuration for generating said spatial distribution of 
the phase modulation index. (Col. 7, lines 39-50). 

Regarding claim 11, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 10, wherein a polarization reversal technique is applied to said 
electro-optic phase modulator for generating said spatial distribution of the phase modulation 
index (Col. 7, lines 39-50 and Col. 9, lines 3-31). 

Regarding claim 14, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 9, further comprising a means for performing a spatial Fourier 
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transformation on the output light beam including said light sideband after emitted from said 
electro-optic phase modulator (Col. 4, lines 25-44). 

Regarding claim 15, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 14, wherein said means for operating a spatial Fourier 
transformation comprises a convex lens (Col. 4, lines 25-44). 

Regarding claim 16, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 14, wherein said means for operating a spatial Fourier 
transformation comprises a concave mirror (Col. 4, lines 25-44). 

Regarding claim 17, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 9, further comprising a light beam output means for outputting an 
output light beam including said light sideband sequence (Col. 7, lines 39-50 and Col. 9, lines 3- 
31). 

Regarding claim 20, Yoshida discloses, the apparatus for generating a broadband light 
sideband according to claim 15, further comprising a light beam output means for outputting an 
output light beam including said light sideband sequence, wherein said light beam output means 
comprises an optical fiber (inherent based on the dashed line connecting 4 and 5 of Fig. 18(a)). 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida et 
al. (US 5,841,489) as applied to claims 15 and 17 above, in view of Khayim et al. (A Novel 
Ultrahigh-Speed Electrooptic Lens with Periodic Domain Inversion; already of record). 
Yoshida remains as applied to claims 15 and 17 above. 

Yoshida does not disclose the light beam output means comprises a diffraction grating, 
and a light beam output means for outputting an output light beam including said light sideband 
sequence, wherein said light beam output means comprises a diffraction plate provided with a 
slit placed at a focal point of said convex lens and an additional convex lens. 

Khayim teaches, from the same field of endeavor that in an apparatus for generating a 
broadband light sideband it would be desirable to make the light beam output means comprises a 
diffraction grating (Pages 115-118), and a light beam output means for outputting an output light 
beam including said light sideband sequence, wherein said light beam output means comprises a 
diffraction plate provided with a slit placed at a focal point of said convex lens and an additional 
convex lens (Pages 1 15-1 18) for the purpose of providing an efficient electrooptic device (Page 
115, Abstract, lines 2-3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the light beam output means comprises a diffraction grating, and a 
light beam output means for outputting an output light beam including said light sideband 
sequence, wherein said light beam output means comprises a diffraction plate provided with a 
slit placed at a focal point of said convex lens and an additional convex lens as taught by the 
apparatus for generating a broadband light sideband of Khayim in the apparatus for generating a 
broadband light sideband of Yoshida since Khayim teaches it is known to include these features 
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in an apparatus for generating a broadband light sideband for providing an efficient electrooptic 
device (Page 115, Abstract, lines 2-3). 

Allowable Subject Matter 

8. Claims 4-5 and 12-13 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject matter: 
none of the prior art either alone or in combination disclose or teach of the claimed combination 
of limitations to warrant a rejection under 35 USC 102 or 103. Specifically, in reference to 
dependent claim 4, none of the prior art either alone or in combination disclose or teach of the 
claimed method for generating a broadband light sideband specifically including, as the 
distinguishing feature(s) in combination with the other limitations the claimed "polarization 
reversal technique is performed by reversing a crystal axis of an electro-optic crystal in said 
electro-optic phase modulator with a period L defined in the formula L=[2 fm(l/Vgopt- 
l/Vpmod)].sup.-l (fm: a frequency of the modulation wave, Vgopt: a group velocity of said light 
beam, Vpmod: a phase velocity of the modulation wave)." 

10. Specifically, in reference to dependent claim 5, none of the prior art either alone or in 
combination disclose or teach of the claimed method for generating a broadband light sideband 
specifically including, as the distinguishing feature(s) in combination with the other limitations 
the claimed "the spatial distribution g(x) of said phase modulation index is represented by the 
formula g(x)=8 nmL/.lamda. sin (.pi. W (x)/(2 L)), (nm: a change in the refraction index of the 
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electro-optic crystal caused by the phase modulation, .lamda.: a wavelength of the light beam, L: 
a period of the polarization reversal, W(x): a polarization reversal width)." 

1 1 . Specifically, in reference to dependent claim 12, none of the prior art either alone or in 
combination disclose or teach of the claimed apparatus for generating a broadband light sideband 
specifically including, as the distinguishing feature(s) in combination with the other limitations 
the claimed "polarization reversal technique is performed by reversing a crystal axis of an 
electro-optic crystal in said electro-optic phase modulator with a period L defined in the formula 
L=[2 fm( 1/Vgopt- l/Vpmod)].sup.-l (fm: a frequency of the modulation wave, Vgopt: a group 
velocity of said light beam, Vpmod: a phase velocity of the modulation wave)." 

12. Specifically, in reference to dependent claim 13, none of the prior art either alone or in 
combination disclose or teach of the claimed apparatus for generating a broadband light sideband 
specifically including, as the distinguishing feature(s) in combination with the other limitations 
the claimed "the spatial distribution g(x) of said phase modulation index is represented by the 
formula g(x)=8 nmL/. lamda. sin (.pi. W (x)/(2 L)), (nm: a change in the refraction index of the 
electro-optic crystal caused by the phase modulation, .lamda.: a wavelength of the light beam, L: 
a period of the polarization reversal, W(x): a polarization reversal width)." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAWAYNE A. PINKNEY whose telephone number is 
(571)270-1305. The examiner can normally be reached on Monday-Thurs. 8 a.m.- 4:30 p.m.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on (571) 272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DaWayne A Pinkney/ 
Examiner, Art Unit 2873 
05/14/2009 



/Ricky L. Mack/ 

Supervisory Patent Examiner, Art Unit 2873 



